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Abstract: There are several methods to detect circles and Hough transformation 
is the mainstream method. Besides, Hough transformation has been improved 
and many rapid detection algorithms have been developed. However, these 
algorithms cannot detect concentric circles if applied directly. Existing 
concentric circles detection algorithms are rare and with certain limitations. This 
paper proposes a novel concentric circles detection algorithm based on circle 
gradients and secondary circle detection, which lowers the detection limitation 
and complexity. This algorithm is to some degree robust to the noise. It can 
detect concentric circles accurately without requiring apriori knowledge about 
the circles. Experiments and some applied examples in this paper show that this 
algorithm is accurate, quick and efficient with detecting concentric circles.
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图1   圆心位于圆边缘点法线交点
图2   圆的Hough参数空间
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（a）原图
（b）检测结果
图5   含两个半圆同心圆的检测结果
   
图6   含干扰的同心圆检测
图7   含3个同心圆的检测结果
图5~图7的算法处理时间如表1所示。
表1   本文样本图同心圆检测的算法处理时间
（处理时间为10次运算的平均值）
样本图
圆心和半径                                   处理时间
/ms第一次 第二次 第三次
图5 (208 158) 54 (212 163) 131 25.757
图6 (126 140) 34 (130 142) 51 42.911
(248 278) 53


































图8   本文算法处理过程图以及识别结果 
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